The synergistic effect of hyperthermia and ethanol on changing gene expression of mouse lymphocytes.
Cultured mouse lymphocytes respond to a brief incubation at an elevated temperature (41-43 degrees C) with the new and (or) enhanced synthesis of a select group of polypeptides (known as heat-shock proteins, HSPs) having relative molecular masses of 110, 100, 90, 70, and 65 kilodaltons (kDa). Expression of these HSPs is dependent on new RNA synthesis. Because the synthesis of any particular HSP is dependent on the temperature and the length of time cells remain at a particular elevated temperature, synthesis of each HSP is not necessarily coordinated with the synthesis of the other HSPs. Cultured mouse lymphocytes treated with arsenite or ethanol exhibit new and (or) enhanced synthesis of HSPs with molecular masses of 110, 90, 70, and 65 kDa but do not exhibit enhanced synthesis of the 100-kDa HSP. Short-term concurrent exposure of mouse lymphocytes to an elevated temperature and a level of ethanol, which individually do not induce detectable HSP synthesis, results in the pronounced synthesis of HSPs similar to those seen following exposure to higher levels of either stress applied separately. Thus, in this study we demonstrate that hyperthermia and ethanol stress can act synergistically to affect a dramatic change in the gene expression of mouse lymphocytes.